INTRODUCTION
The Rotliegend desert deposits of the UK sector of the Southern Permian Basin unconformably overlie Westphalian coal measures. The resultant association of gas source rocks and stacked aeolian, Leman Sandstone reservoirs, capped by a Zechstein evaporite seal, constitutes one of the major hydrocarbon plays in Western Europe, explored and developed for the past 40 years (Glennie 1998; Johnson & Fisher 1998) .
The discovery of the Markham gas field (Block 49/5) in 1984 (Myres et al. 1995) and its satellite gas field, Windermere (Block 49/9) in 1989 (Bailey & Clever in press) established a variant of this gas play in the UK southern North Sea (Fig. 1) . This occurs in a region in which the >200 m Rotliegend succession mainly consists of the desert playa lake mudrocks and lake-margin (sabkha) facies of the Silverpit Formation. A basal, predominantly aeolian, Leman Sandstone reservoir, only 20-40 m in thickness, resting unconformably on the Westphalian source interval, is sealed by these lacustrine mudrocks.
The basal sandstones of the Windermere Field were deposited against the northeastern flank of the northern Cleaver Bank High (NCBH, see Fig. 1 ), a Base Permian palaeotopographic feature (see below) ultimately buried by the Rotliegend. On its southwestern flank, in the Sole Pit Trough, the Rotliegend succession, without significant change in thickness, has passed into stacked aeolian sandstones, with the sealing Zechstein evaporites completing the classical Permian gas play (Fig. 2) . Across the intervening NCBH, the sparse exploration wells suggest a Rotliegend succession more akin to that of the Markham-Windermere area, but the distribution of the basal aeolian sandstone reservoir rocks appears haphazard. Wells 'downwind' (Glennie 1998) of the aeolian sand accumulations of Markham-Windermere, such as 49/7b-2 (Fig. 3 ), show only a few metres of basal sandstone, passing up into Silverpit Formation mudrocks.
This paper records the results of a reconnaissance log correlation study of the Rotliegend of the NCBH. Its aim was to reduce the risk in predicting the presence of the basal Rotliegend reservoir/seal association. It utilized some 50 'Open File' wells, available in the public domain and mostly drilled between 1960 and 1990 . The relative paucity of the data reflects the negative assessment of the exploration potential of the NCBH during this phase of gas exploration in the UK southern North Sea.
ROTLIEGEND LOG CORRELATION: BACKGROUND AND PROCEDURES
Experience of the Rotliegend of the Markham-Windermere area (49/9b-2S2, Fig. 4 ) led to the view that gamma ray (GR) logs, although a relatively crude proxy for lithology and bed thickness, provided a rapid and effective method of distinguishing the aeolian and lacustrine end-member facies of the Rotliegend depositional system in the study area. It was also clear that stratigraphic variations in GR log character and motif occurred throughout the argillaceous Silverpit Formation, allowing its subdivision into depositional units, on a range of scales. This formation is widely accepted as recording deposition in an extensive, land-locked playa lake system and its low-lying fringes (e.g. Glennie 1998) . Hence, it is reasonable to assume that the more pronounced, metre-scale, units defined in terms of GR log character record changes in this depositional environment that should correlate from well to well. This approach has been adopted in previous regional studies of the Southern Permian Basin, with particular stress on climatic control on the lithology and relative extent of the lake deposits and the related expansion and contraction of the fringing sabkhas and dune fields (Yang & Nio 1994; George & Berry 1997; Howell & Mountney 1997; Sweet 1999) . The aim of the present study was to focus this kind of interpretation, and the resultant correlations, on the problematical distribution of aeolian Leman Sandstone reservoirs of the NCBH.
The correlations were made on Stratworks (version 1998.5), pulling log data from an Open Works (version 1998.5) Oracle (version 6.4.4) database. The logs were displayed in true vertical depth sub-sea (TVDSS) with the GR scaled from 0 to 150 API units (Figs 3 and 4) . Since this was primarily a character correlation, no attempt was made to normalize the differences in recording sensitivity between the various vintages of GR data. Well-to-well correlations were facilitated by the curveoverlaying and multi-layer flattening capabilities of the software.
In the rare instances that the GR log correlations suggested that a significant interval of the Rotliegend was missing, faults were interpolated. In all cases, these were beyond the resolution of conventional multi-channel seismic data, which, in any case, typically display the Rotliegend as a characterless interval beneath the high amplitude base Zechstein reflection.
It was recognized that the relief of the land surface buried by the Rotliegend sediments might prove a significant factor in the distribution of the basal aeolian sandstones in the study area. In order to accommodate this effect, the regionally developed Kupferschiefer GR 'spike' was chosen as the primary reference surface for the log correlations. This was done on the grounds that the Zechstein marine flooding of the Silverpit lake basin in the study area (Glennie 1998 ) defines both a temporal and a topographic datum, the latter effectively horizontal at the time of the flooding (Fig. 2 ). Correlations were successively hung, top-down, from this surface (Figs 3 & 4) . However, the realization that the higher correlated units showed very little variation in cumulative thickness across the NCBH allowed the correlation panels to be flattened on the mid-Rotliegend correlation horizon 3 (Figs 3 & 4) , thus highlighting the progressive burial of the high and the palaeotopographic control of the earlier phases of deposition.
In all, 20 such panels were created using the 50 Open File wells in the study area (Fig. 1) . These included several 'control loops', beginning and ending in the Markham-Windermere area, which enhanced the consistency of the GR picks. Of the many changes in GR character between the Kupferschiefer and the Base Permian unconformity, six were selected as marking correlatable changes in the Rotliegend depositional regime. These are shown in specimen panels (Figs 3 & 4) . It should be made clear, however, that the horizons correlated are not uniquely distinguished stratigraphic markers, like the Kupferschiefer GR 'spike'. Rather, they represent those changes in depositional character of the Silverpit that lend themselves to correlation at the chosen scale and that tend to emerge despite the obvious well-to-well variations in the scale and amplitude of the GR logs.
INTERPRETATION
Many of the wells correlated in this study were not cored in the Silverpit Formation, or were cored only towards its base, where drilling breaks and cuttings samples suggested the presence of sandier facies. The GR log character of the Silverpit Formation in such wells cannot be directly calibrated. It must be interpreted qualitatively by reference cuttings descriptions, the log response of any available cored sections and, where possible, by comparison with published accounts of the depositional environments (George & Berry 1997; Howell & Mountney 1997) . Thus, a relatively low, 'blocky', GR log response, similar to that of the prime aeolian sandstone reservoir cored in the Windermere field (Fig. 4 , 49/9b-2S2, unit 7), was assumed to denote dune sandstone facies. A relatively high GR log response, similar to that of the red-brown mudstones closely overlying the dune sandstones in this well, was assumed to denote lacustrine facies. The saw-tooth log character that characterizes most of the Rotliegend (Figs 3 & 4) is less readily interpreted. Simplistically, it suggests intercalation of these end-member facies. However, by reference to the partially-cored unit burying the Windermere dune sandstones (unit 6 in 49/9b-2S2, Fig. 4 ), the lower GR elements of the saw-tooth facies can be shown to include sandy, heterolithic deposits, displaying the distinctive, wavy-laminated sedimentary fabrics associated with salt crust growth and dissolution on sand flats (Goodall et al. 2000) . More commonly, the saw-tooth character is superimposed upon a generally higher GR response (49/9b-2S2, unit 4, Fig. 4 ), suggesting mud-flat and playa lake environments, with frequent and subtle changes in lithology. These changes probably occurred in response to short-lived fluctuations in lake level and influxes of windblown sand and silt, either during periods of dessication, or as a consequence of storms. The assumed predominance of aeolian and lacustrine depositional processes over the NCBH simplifies the interpret- ation. There are suggestions of aqueous run-off from the High (Bailey & Clever in press); but it lacks the extensive fluvial sandstone deposits that feature in the more rapidly subsiding areas on its northeastern and western flanks (George & Berry 1997; Howell & Mountney 1997) .
The correlations most often depend on upwardly increasing GR response, suggesting that the sediments became progressively more argillaceous and therefore more lacustrine in character. In some wells, this can be observed: (i) as a feature of the entire Rotliegend interval; (ii) as a characteristic of the component 20-40 m units defined by the correlated horizons; and (iii) as the most common motif of the 10-20 m sub-units within those units (e.g. 49/9a-3, 49/11b-8, Fig. 4 ). In fact, it is arguable that many of the individual spikes of the saw-tooth GR response of the Silverpit Formation have the same origin.
At each level of observation, the inferred increase in lacustrine influence suggests rising lake level. The correlatable horizons in the Silverpit Formation, in fact, mostly record stratigraphically-abrupt reversals of this trend (e.g. SB 3, Fig. 4 ). They imply that the long-term growth of the desert lake had been reversed, on a larger than usual scale, with corresponding expansion of the areas of former lake bed susceptible to deflation and invasion by aeolian sands and sandy sabkhas. As the probable outcome of climatic forcing, within a restricted land-locked basin, the correlated surfaces are judged to be effectively isochronous (Yang & Kouwe 1995; George & Berry 1997; Howell & Mountney 1997) . However, the fact that Rotliegend deposition repeatedly followed this pattern does not entail strict cyclicity, nor a one-to-one climatic/depositional response to contemporary orbital cycles (Yang & Kouwe 1995; cf. Bailey 2001; and see below) . What is clear is that the effectively isochronous surfaces define discrete depositional episodes in this area of the Southern Permian Basin and, as such, can be represented as sequence boundaries, each defining an overlying, albeit somewhat thin, 'wetting-upward ' sequence within the Silverpit Formation (Figs 3 & 4) .
It should be stressed, however, that the sequences are empirically-defined subdivisions of the Silverpit Formation, intended to address a local correlation problem. They do not readily translate into the aeolian Roliegend sections of the Silverpit Lake fringe, or into the Sole Pit area, where 'dry' facies predominate and 'drying-upward' trends -termed 'cycles' -provide the basis of the stratigraphic subdivision (George & Berry 1997; Howell & Mountney 1997) . In these latter situations, the more obvious depositional bounding surfaces record the spread of lake clays, or 'wetter' facies, over deflated 'dry' dune sand accumulations (see also the transgressive surfaces of Sweet 1999, p. 174) . Such surfaces are seen on the NCBH, where argillaceous 'flooding' facies overlie the basal dune sandstone accumulations, and are also utilized as sequences boundaries. In core from 49/9b-2S2, for example, dune sandstones (sequence 7, Fig. 4 ) rapidly pass through 'wetter' facies into lake clays at sequence boundary 6 (see also Bailey & Clever in press, fig. 5 ). Similar relationships are apparent at sequence boundary 5 in the 49/8-1 well (Fig. 3) .
This contrast in the response of Rotliegend playa lake and aeolian environments to climatic forcing is not unexpected. In the playa lake environment, the 'drier' climatic episodes, involving lake shrinkage, are those most obviously registered in the stratigraphic record; but in the fringing sand-seas, the 'wetter' Fig. 4 . Specimen well-to-well correlation panel, showing the sequence stratigraphy flattened on the intra-Rotliegend sequence boundary 3 (see Fig. 1 for location). Note the relationship between the Leman sandstone reservoirs of the Markham-Windermere area (sequence 7, well 49/9b-2S2), the younger basal aeolian sandstone developments (e.g. sequence 6, well 49/8-1) and the Base Permian palaeotopography. Sequences 4, 5 and 6 illustrate the transition between lake/lake margin sabkha facies and aeolian dune sandstones, occurring without significant change in thickness.
episodes of lake transgression provide the more obvious depositional punctuation of this record.
At the environmental extremes -towards the heart of the playa lake system and at the outer reaches of the fringing sand-sea -a near time-equivalence of the two types of sequence boundary could arise: the 'wettest' deposits ending a Silverpit lacustrine sequence having possible counterparts in the transgressive deposits beginning a 'drying-upward' sequence in the aeolian facies. However, the sequence stratigraphies remain out of phase and thus are not readily correlated. One area in which this can be attempted is around the Audrey Field (see below), in the fringe zone between the predominantly aeolian and predominantly lacustrine facies of the Rotliegend. There, it appears that the basal aeolian sandstones of the NCBH (Fig. 6 ) correspond to the second of 12 (upwardly-numbered) climatic cycles recognized by Howell & Mountney (1997, fig. 10 ). The influence of palaeotopography can be illustrated by the interval isochore from sequence boundary 3 to the Base Permian unconformity. The sparseness of the well data allows various contour patterns to be generated. The hand-contoured map adopted (Fig. 5) assumes that the palaeotopographic relief generally reflects the prevailing NW-SE structural grain of the Westphalian substrate (e.g. Oudmayer & de Jager 1993, fig. 3 ).
ROTLIEGEND SEQUENCE STRATIGRAPHY, NORTHERN CLEAVER BANK HIGH
On this map (Fig. 5) , at each of the control points, the sequence resting on the Base Permian unconformity and the facies of the basal beds, whether reservoir or non-reservoir, is identified. The inferred depositional pattern at the Base Permian between the control points is shown in Figure 6 , with an indication of the areas where aeolian reservoir and lacustrine-influenced non-reservoir facies are thought to occur at the unconformity.
The maps (Figs 5 & 6) suggest that:
During the accumulation of sequence 7, the NCBH formed a promontory, or rock pediment (Cooke et al. 1993, p. 188) extending out into the Silverpit lake basin. Dune sands, driven by the prevailing easterly winds (Glennie 1998) accumulated in an embayment of its northeastern flank, in the Markham-Windermere area, pinching-out westwards, and passing into non-reservoir facies in the northern halves of Blocks 49/4 and 49/5 (hachuring, Fig. 6 ). Aeolian sands, in part transported across the rock pediment (?), were separately accumulating around its western flank, where sequence thickening across the Swarte Bank Hinge (Figs 1 & 5, Block 48/15) gives the only strong indication of syn-depositional faulting encountered within the study area.
Sequence 6 blankets the northern part of the formerlyemergent rock pediment with dune, sabkha and lake deposits, the aeolian sandstones pinching-out against the palaeotopography to the south (Fig. 6 ). The absence of basal dune sandstones from the northern part of the old pediment area (hachuring, Fig. 6 ) is thought to be primarily due to the Silverpit lake's invasion of the Markham-Windermere embayment (49/5-3, Fig. 4 ) and the consequent curtailment of windblown sand supplies from the east (Fig. 6 ). Dune sand transport from easterly source areas (George & Berry 1997; Howell & Mountney 1997) appears to have been restricted to the narrow corridor between the lake embayment and the palaeotopographic relief to the south. The corridor widens westward, with the sand-saturated wind system (see e.g. Herries & Cowan 1997, p. 264 ) encountering low relief valleys and ridges (Fig. 5 ) that probably functioned as sand traps. To the north, the pediment was covered by deflation lags and windblown sand sheets of local origin, fining-upward into transgressive lacustrine deposits (49/7b-2, Fig. 3 ).
The steeper relief of the Base Permian unconformity in the south of the study area (Fig. 5) appears to confine the sequence 5 onlap and the associated aeolian sandstone facies to a relatively narrow zone, though, in the east, the sparse wells provide poor palaeotopographic control. In keeping with the transgressive nature of sequence boundary 5 (Figs. 3  & 4) , the earliest onlapping deposits of this sequence appear to have a more lacustrine character (e.g. well 49/6-2, Fig. 4 ; hachuring, Fig. 6 ). Following the subsequent intra-sequence drying episode (e.g. in 49/8-1, Fig. 3 ), the typical Silverpit wetting-upward log motif was established and basal aeolian reservoir facies were 'captured' as the southward onlap continued (e.g. well 49/14-1 ST, Fig. 3 ). The massive sequence 5 dune sandstone accumulations to the west, in the Sole Pit Trough (48/15a-1, Fig. 4 ) suggest local sand sources and/or sand transport form the ESE, across the stillemergent areas of the Cleaver Bank High (e.g. Howell & Mountney 1997, fig. 11 ).
Sequence boundary 4 is the first of those tied to 'drying' events in the history of the Silverpit playa lake system, and marks a halt in the general lake expansion across the NCBH suggested by sequence 5. Basal aeolian Leman Sandstone facies feature at the steeper onlap surface in the south of the study area and around the Viking Field (Figs 5 & 6) . Sandstone packages intercalated with lacustrine facies just basinward of the onlap (e.g. well 49/6-2, Fig. 4 ) suggest that, during this interval, the Silverpit lake several times shrank eastwards, permitting wind-blown sands to spread over the lake bed (e.g. compare wells 49/6-2, 49/11b-8 with wells 49/8-1 and 49/1-1, Figs 3 & 4) . Easterly-derivation of these sands appears to be precluded. Possibly they record the lateral expansion of a sand-sea centred on the Sole Pit and fed from the ESE (Howell & Mountney 1997, fig. 11 ).
Sequence boundary 3 is the 'drying' event used as the datum for the palaeotopographic maps. Beyond the zero edge of the sequence boundary 3 to Base Permian isochore, the sequence shows the general wetting-upward GR log motif. This suggests that the datum drying event was followed by a further phase of lake expansion leading to the 'capture' of basal dune sands (well 49/15a-2, Fig. 3 ).
DISCUSSION: THE SIGNIFICANCE OF THE SEQUENCE STRATIGRAPHIC UNITS
The GR log correlations and the derivative isochore mapping considerably improve the picture of the distribution of the basal aeolian sandstone reservoirs across the NCBH. What is also required, however, is some understanding of the significance of the empirically derived sequence stratigraphic units.
Basin subsidence has been invoked as the primary mechanism whereby the Rotliegend depositional sequences are accommodated and thus successively onlap the Base Permian unconformity surface (e.g. Howell & Mountney 1997) . This interpretation presents some difficulties. Throughout the Rotliegend interval, the Southern Permian Basin was an arid, sediment-starved, land-locked continental basin. Hundreds of metres of negative relief were available for sediment accumulation, but this accommodation space remained unfilled at the time of the catastrophic influx of the Zechstein Sea, which, for example, drowned 50 m (sequence 1?) of dunes towards the basin's eastern margin, in County Durham (Glennie 1998) . In these circumstances, incremental subsidence, while nominally creating additional accommodation space, seems likely to have had a marginal effect on the preservation of a Rotliegend depositional record. The interpretation preferred here is that the prime controls on the Rotliegend sequence stratigraphy were the climatically forced changes in the water budget of the Silverpit Lake.
However, as already indicated, the sequence boundaries defined within the end-member facies of the Rotliegend in the Southern Permian Basin are not correlative. In the Silverpit Formation they are defined by reference to interpreted drying maxima; in the Leman Sandstone the wetting maxima provide the more effective sequence stratigraphy. This is particularly problematical where the sequences are interpreted in terms of strictly cyclical climatic forcing, since the 'drying-upward' segments of the presumed climatic cycles have no expression in the sequences of the lacustrine Silverpit Formation, while the 'wetting-upward' segments are rarely discernible in the Leman Sandstone (Figs 3 & 4 ; cf. Howell & Mountney 1997, figs 8 & 10) . Such forcing would appear to require significant time hiatuses at end-member sequence boundaries of both kinds.
The difficulties in relating the end-member sequence stratigraphies are allied to the problem of the observed lateral passage from aeolian (predominantly drying-upward, sub-aerial) to lacustrine (predominantly wetting-upward, sub-aqueous) facies, occurring within the bounds of individual sequences of both kinds, with no significant change in sequence thickness (Figs 3 & 4 ; see also Howell & Mountney 1997, p.80) .
The above problems may be resolved by discarding the notion of strictly cyclical climatic forcing (Bailey 2001) . Instead, it can be argued that, in common with present-day flooding phenomena, such as the rise and fall of the Nile, the climatically controlled water budget of the Silverpit Lake fluctuated according to a '1/f n ' power law (Bak 1997) . This would allow fluctuations in water level to occur on all scales permitted by the dimensions of the basin, with a power law diminution in frequency as the scale of the fluctuation increased. Although not, as yet, quantitatively established, such power law relationships are suggested by the wide range of scales on which the wetting-upward GR log motif can be recognized in the Rotliegend of the NCBH (e.g. wells 49/8-1, 49/9-1, Fig. 4) .
Relieved of the requirement for the depositional systems to visit all the stages in a climatic cycle, the above model can suggest an explanation for the problematic occurrence, within a single, uniformly-thick, depositional sequence, of end-member facies respectively accumulated above and below the Silverpit Lake's depositional base level. It can be supposed that any significant increase in humidity leading to a rise in the level of the Silverpit Lake may have also caused a curtailment of the windblown sand supply from sources to the east of the NCBH (George & Berry 1997; Howell & Mountney 1997) . Dynamically migrating dune sands on the rock surface to the south of the Silverpit Lake would then have been subject to geologically rapid deflation. The level of the rising water table would determine whether the latter process eliminated the dune sand accumulation, exposing bedrock, or left a partial record of the aeolian depositional system to be buried by lake deposits at the temporary transgressive maximum. The key feature of the process described is that at the 'wetting' maximum, the fringing dune sands have been deflated, and the lake clays and marginal sabkhas have been aggraded, to a common datum, recognized here as a flooding surface, or (transgressive) sequence boundary. It is the extent of the climatically forced lake level rise that determines the thickness of the sequence and the fact that, away from the actual depositional pinch-out, it shows no variation in thickness between the end-member facies (sequences 5 and 6, Figs 3 & 4) .
By the same reasoning, increasing climatic aridity and associated fall in the level of the Silverpit Lake, suggests the possibility of geologically rapid spread of the fringing sand-sea onto the former lake bed. When the lake level once again rose, the invading wind-blown sand accumulations, protected against complete deflation by the rising water table, would have been progressively incorporated in a depositional sequence recording increasing climatic humidity (e.g. sequences 3 and 4, Figs 3 &  4) . Again, the process allows the entire spectrum of Rotliegend desert deposits to be developed in a general wetting-upward sequence of more or less constant thickness (cf. Howell & Mountney 1997, p. 81) .
Given the '1/f n ' power law fluctuation in the Silverpit Lake's water budget, it is possible to envisage the above processes occurring on all scales, explaining not only the accumulation of the sequences recognized, but also sub-sequences and bed-scale units. Intercalation of the subaerial and subaqueous facies of the Rotliegend is thus possible on a corresponding range of scales, as is suggested by the GR logs. Also, it still appears reasonable to assume that the sequence boundaries defined in this study are effectively isochronous.
PROSPECTIVITY
The primary objective of this study was to understand the controls on the basal Rotliegend aeolian sandstone distribution and thus define the exploration potential of the NCBH. The gas prospects in this area, following the pattern of the Markham and Windermere fields, require a combination of the basal, aeolian (Leman) sandstone reservoir and transgressive, lacustrine (Silverpit) claystone seal. The analysis of the log correlations presented here suggests that depositional patterns are regional in extent, allowing the prediction of the required reservoir/seal pairing in areas without well control. In this respect, the onlap of Rotliegend sequence 6 against the Base Permian unconformity (Fig. 6 ) offers the best exploration potential in the study area. The few Open File wells defining this fairway have had limited success, with one reported gas discovery (49/9a-3, Fig. 4) . However, the poor success rate to date mainly reflects the problematic seismic imaging of the Base Permian unconformity, and the errors in depth conversion of Top Rotliegend/Base Zechstein time structure beneath high-relief salt swells.
CONCLUSIONS
The Markham and Windermere gas discoveries established a Rotliegend gas play in which aeolian sandstone reservoirs (Leman Sandstone Formation) at the basal unconformity with the Westphalian are sealed by overlying, argillaceous facies of the Silverpit Formation. The play was known to persist to the southwest, across the NCBH, but the controls on the distribution of the basal aeolian sandstones, and of sealing claystones, were not well understood.
Experience from the Markham-Windermere area suggested that, in the absence of core data, gamma ray (GR) logs provide a rapid method of distinguishing the aeolian, lake margin sabkha and lacustrine facies of the Rotliegend. GR log motifs from some 50 Open File wells also suggested that the c. 200 m Silverpit Formation comprised fining-/wetting-upward units on a wide range of depth scales (Figs 3 & 4) . These implied climatic forcing of the level of the land-locked Silverpit playa lake.
By correlating 'top-down' from the Kupferschiefer marine flooding datum, six effectively isochronous depositional sequences were defined. Their relationship with the Base Permian unconformity surface clearly records the Silverpit Lake's transgression of c. 100 m of palaeotopographic relief; and shows that, towards their respective depositional featheredges, the individual sequences pass from lacustrine into aeolian (Leman Sandstone) facies without significant change in thickness. The diachroneity of the latter facies is thus confirmed. It is also seen that, as a consequence of this lateral facies change, transgressive surfaces, or 'flooding events', become the more obvious sequence boundaries, apparently terminating the dune sand deposition (Figs 3 & 4) .
By mapping the isochore between the intra-Rotliegend sequence boundary 3 and the Base Permian unconformity it is possible to sketch the palaeotopography of the NCBH (Fig. 5) and relate this to the likely extent of the aeolian sandstone facies of each of the deeper Rotliegend sequences. A succession of basal aeolian sandstone play fairways can thus be mapped (Fig. 6) .
The preferred interpretation of Rotliegend deposition in the study area sees the climatically forced fluctuations, and longterm increase, in the water budget of the Silverpit Lake as the prime control on the sequence stratigraphy, in both the aeolian and lacustrine end-member facies. However, instead of the cyclicity suggested by the wet/dry alternations in Rotliegend sedimentation, it is proposed that changes in the water budget displayed a '1/f n ' power law relationship (e.g. This model can accommodate depositional sequences with end-member facies respectively accumulated above and below this depositional base level. In effect, under conditions of rising lake level/water table, lacustrine clays and sabkhas agraded, and subaerial dune sands were deflated to a common datum, recognizable as a wetting maximum or transgressive surface. This records the lacustrine depositional system's 'capture' of an element of the dynamic subaerial dune system, the extent of the climatically forced rise in lake level determining the sequence thickness. Note, however, that the processes invoked are not scale-dependent, so that intercalation of subaerial (dune, sandsheet, sandy sabkha) and subaqueous facies on all scales is possible around the lake fringe (Figs 3 & 4) .
The Rotliegend prospectivity of the NCBH chiefly depends upon the last-described processes whereby accumulations of dune sandstone are fixed and top-sealed as a consequence of an episode of rising lake level. The basal aeolian sandstone reservoirs of the Markham and Windermere fields illustrate this process. Younger counterparts of this accumulation can be recognized, and their distributions predicted, across the study area (Fig. 6) . The onlap of the Base Permian unconformity surface by Rotliegend sequence 6 defines the most attractive of these younger play fairways and remains under-explored.
